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AGS
1.2 GeV  24 GeV

0.4 s cycle time (2.5 Hz)

116 MeV Drift Tube Linac

(first sections of 200 MeV Linac)

BOOSTER

High Intensity Source

plus RFQ

Superconducting Linacs

To RHIC

400 MeV

800 MeV

1.2 GeV

0.15 s 0.1 s 0.15 s

To Target Station
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AGS 2.5 HZ OPERATION 
6 RING FEEDS +/-5KV PER FEED

SUPER PERIOD A,B

SUPER PERIOD C,D

SUPER PERIOD E,F

SUPER PERIOD G,H

SUPER PERIOD I,J

SUPER PERIOD K,L

+/-5KV P 
& F TYPE

+/-5KV 
P TYPE +/-5KV 

P TYPE

+/-5KV P 
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Meson Production - 16 GeV  p + W
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νµ flux scaled to 1km
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BNL-HS  2540 km

sin22θij = 0.8/1.0/0.04

∆mij
2 = 5.0e-5/3.0e-3 eV2

1 MW 0.5 MT 5yr

No oscillations: 13290 evts

With oscillations: 6735 evts

Bckg in oscillated signal: 1255 evts
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BNL-HS  2540 km

sin22θij = 0.8/1.0/0.04

∆mij
2 = 5.0e-5/1.0e-3 eV2

1 MW 0.5 MT 5yr

No oscillations: 13290 evts

With oscillations: 4927 evts

Bckg in oscillated signal: 910 evts
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Contour definitions:
68 %
90 %
99 % Disfavored at 99% CL.

Spectral Shape Oscillation Analysis

�(rz¤�î���n ? ù����ì��nAo|�u�z��y*n��?�%nw¤�rz��{*Hå�%��� ���4nA��ø|� nvo1@�n���ru� nw{®�wk:�)����� ����nwt%rut,L«Û �>��rz���"�)o|�%�|n�Û|v
� D��d¡ o·���s����{®Û.m*���s����k

÷�÷



�ì��n.�éo·ru{bHånpo·��î���n���H�����n.��t%�wru�z��o·��ru��{Orutg��î�n��������4n.��nw��� �uru{4npo|�Wrz{ t%ru{ �������� k �ì��n.��t���ru�z��o·��ru��{@��%�jL)o�L�rz�urÑ�»Û��%rut%nwt�Hå���Ã�z��y8nw�Bn�{�nw�%¤�run�t>��î�nì���Q���4në��nw�%��t>�zru{�nwo|�Ãrz{Wt�ru{ �������� kÃ�ì��ndru{®��n��]Hån���nw{4�wnì��n���� tru{®q|���zq|n Úë��qsru���uo·��rz��{êo|{4������n�ÛA�w�%npo·��n�o·{�o|t%Ûs� ��n¨���%ÛrL�n¨�»y*n�nw{O{�nwî4����rz{���t~o|{��;o|{®��r »{4nwî4����ru{4��twk
�ì��n0q·o|��î�î��3��t���ru�z��o·��ru��{nHå���%�lî���o�B �
	�k ? C*o|{��ô�(ru¤�k ? ö0t�����y����)oÊ�*���4n~Úë�?o·t%Ûs��� n����%Û�o|�zt��1¤|����ydt
o|t�ö
� � rz{ ���4n¾ù4k ÷  ? kñùT� � £@�%nw¤�rz��{Dkm*nw�wo|î�t�nA��HQ����rztén �Ín����YrÑ�ôrut�o|�%¤�î�nw�6���)o·������n ��¤�î���n���H
� nw��rÑ� Hå�|�*� npo|t%î���rz{�¤WÚë� qsru���uo·��rz��{�rzt*rz{���n-@Jnw{4��nw{®�ì��HR����nKL)o·t�nw�zru{�n·kB�)���Xq|nw��Ûô�u�|{�¤wL)o·t�nw�zru{�n�t*���4n
t%��o·��rzt%��ru�wtqHå���ëo�¤�rzq|nw{ôt%ru¢wn0��n���nw�������ìo·�ëo1¤�rÑq�nw{Yn�{�nw�%¤|Ûéo|��nE@��s����n�� L®Û���{�n���q�n��*���4n�t 	«î)o|�%nQ��HR���4n
��rzt%�±o·{��wn·v=L�î4�d����n�Úë�6o·t%Ûs��� n����%ÛY¤|����ydtd�uru{4npo|�%�zÛ�ru{Y��rzt%�±o·{��wn � ø|ù �Þk
�ì��ndq|o·�wî�î�� �|t��wrz�u�uo·��rz��{wHå���%�lî���oÊ��ru�|{l�lî�t�� LJnd���s��r ��nw�W����ru{����uî��4nd����ndn ��nw�¨�*��HÍ�éoÊ����n�� �ñøsö��Ëk

�ì��n h�i*k h�l�@4���jL)o\L�ru�zrz�»ÛTrz{?����nr@��%nwt%nw{���n¾��HQ��o·����nw� rut t�����yd{:ru{ �(ru¤|twk ? ø;o|{�� ?j? k����4nw{
�w�|��@)o·��nw�g���1�(ru¤4k ? ödy*n��po|{ t�n�n�����o·�*��o·�%��nw�Ãydrz�u�)n�{��)o|{���nnBåt�îA@A@4��nwt%t CB{�nwî4����rz{��6Bµo|{®��r Ï{�nwî"����rz{��TC
�w�|{«q|nw�%t�ru�|{�oÊ�ì��ru¤|�ônw{�n���¤�rznwtìo·{��ôydru�z�Ío|�zt��l�z��y*n��XBµrz{��w�%npo|t%n�CX����n�nw{4nw��¤·ÛYo·�ëyd�4ru�±�ô���4n���t���ru�z��o·��ru��{
��o&o"ru�lî�� �"���wî��%twk��ì��nôn �Ín����lrzt���@A@��|t�rz��n Bånw{���o|{��wn���n�{®�wHå����o|{®��r »{�n�î4���%ru{���t�o|{4�Tt�îA@ @���n�t�t�rz��{
Hå���Q{�n�î4���%ru{��|t C�r HX����ngt%ru¤�{���H �
	�� � rut~{�n�¤®o·��rzq�n·kg�ì��n���o·�%��nw�Qn�{��)o|{4�wnw� nw{®��n ��nw�¨��rz{�{�nwî4����rz{��
��t%�wru�z��o·��ru��{4t��)o·t6L�n�nw{ @���t���î��uo·��n��|Hå���Yo �u��{4¤T��ru� n�ydrÑ�����|î4��npo1@Jnw��rz��n�{®�±o|������{ �)�%�éoÊ��ru�|{��ñø|ø �Ëk
j�n���nw�¨��ru�|{ ��HQt%î��±�:o|{?n ��nw�¨�6L®Û?� npo·t�î��%ru{�¤OoO�uo|��¤�n.o|t�Ûs��� n����%Û*L�n¨�»y*n�nw{:{�n�î4���%ru{�� o|{�� o|{®��r 
{�n�î4���%ru{��g��t%�wru�z��o·��ru��{4t*���NL®Û�� npo|t%î���rz{�¤l����n~t]@�n������%î�����HÎnw�znw��������{.{�n�î4���%ru{���tdrztdog��o !%���ì¤|�®o|��Hå�|�
{�n�î4���%ru{�� @��®Ûst�rz�wtwkX�ì��rztH� npo·t�î��%nw� nw{®�dydru�u�Ío|�ut%�WÛ"rznw�z������n~t�rz¤�{���H*�
	�� � k
�(ru¤|î���n�t ? F4v ? ÷~o|{�� ? P�t%����y�����n�tM@Jnw������î��C��HDnw�un���������{ �»Û1@Jn0{4nwî4����ru{4��t8���)o·�Xydru�u�=LJnH��n���nw����nw�

o·��ø|÷\F®ùô�«��k��ì��nWt�rz¤�{)o|��Hå���Qt�rz{ � ø ( �  �Cù��ñù�Fôydru�z��LJngo�L��|î4�Wö�ù�ùôn¨q�n�{«��twkW�ì��n L)o·�±�s¤|����î�{4� Hå�|�
���4rutlt%ru¤�{)o·�8ydru�z�8����� n Hå�����,���4nYru{®���%ru{�t%ru�é����{®�±o|� ru{�o·��rz��{ ��Heh�lw@)o|����rz�w�un�tlru{T����n�LJnpo|� o|tly8nw�u�
o|t�{�nwî"����o·�X��î����%nw{®��n�q�n�{®��tS@��%�"�4î��wrz{�¤ � � twkô�ì�4rutZL)o|�±�«¤����|î�{�� ydrz�u�JLJn�nvo4o|��rz{�nw�;ru{;��n¨�±o|rz�Ãru{Oo
Håî4��î���nWîA@J�)o·��n1���ô����rute@����j@J��t�o|�Ëk��)����� @)o|t��~npo1@Jnw��rznw{���nWî�t�rz{�¤Y����rztKLJnpo|�.v�y8ngnpo1@�n����Q���)o·�Q���4n
���·�±o|�(L)o|�±�«¤��%��î�{��¾rz{�����n1t%ru¤�{)o·���%nw¤�rz��{A�wo|{ LJn1�%nw��î���nw�ê���Yo�LJ��î4�0ù4kÖ÷ ���\HÃ����n��±�)o|�%¤�nw�¾��î����%nw{®�
�lî��|{ {�nwî4����rz{��¾n�q|nw{®��t�k �ì��n�o|�"q|o·{«��o|¤�n�tW��Hd����néq|nw��Û �u��{4¤ L)o|t%nw�urz{�nYo|�%nôru{ �jL4�±o·ru{�rz{�¤êoê�uo|��¤�n
nw{4�)o|{���nw� nw{®��o·�~��ru¤|��nw��n�{�nw�%¤�run�t~o|{����w�%npo·��ru{�¤.oô{��s�)o|��@)o·����nw�%{;rz{ê����ngo\@A@�nwo|��o·{��wnWt]@�n������%î��.k
m*�|���W��H)���4nwt�nì�wo|{nLJnëî�t�n��l���KHåî�������n��Ãru�,@��%��q|n8����nët�n�{�t�rÑ��rÑq"rÑ�»Û1�\H)����nënvo1@�n���ru� nw{®�wk(�ì��nëq|nw�%Û1�u��{4¤
L)o|t%nw�zru{�ndnpo1@Jnw�%ru� nw{®�X�)o|tXo�¤|��npoÊ�*o·�4q·o|{®�±o|¤�ndr H �
	����� rzt�Hå��î�{��g���ZL�ndt%����n¨yd�)o·�8��o|�%¤�nw�Îydrz���4ru{grz��t
o|�z�u��y*n�����o|{�¤|n�BÞø �:öpù.C �Tö�ù �� � £ � k*�ì�4rutdrutìt%����yd{êru{.�(rz¤�k ? P4kX�ì��n���r ��nw�%nw{���nwtHru{Y���4n�n��unw�¨���%��{
{�n�î4���%ru{��gtM@Jnw�¨����o�o|�%n~t%���%ru�«ru{4¤gydrÑ����rz{��(ru¤|twk ? F o|{4� ? ÷"v ? P4k

÷�P



P(νµ→νe) with 45o CP phase
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P(νµ→νe) with 0o CP phase
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CC QE event rate, H20
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CC QE event rate, H20
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CC QE event rate, H20
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